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Reminder: intrinsic kT

Basic physics points:
1. Target remnant k= - struck parton k_
2. QCD radiation mostly at x_~0

3. QCD also gives a p_ kick to the struck parton x_>0

k; QCD
 Primordial parton k; shows up in both hemispheres.

« QCD radiation only shows up at x_20
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Reminder: Seagull plots and k_

n+,K+,p Q°>1.0 GeV? 15x100 ep ideal detector m+,K+,p Q*>1.0 GeV? 30x250 ep ideal detector
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Intrinsic k. shows up most cleanly in the region -0.8<x_<-0.3

x>0 affected by QCD: increased energy & model dependence
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d?N/dx ¢dp_ (nb/GeV)

With spectra, still want negative Xx_

n+,K+,p Q*1.0 GeV® 15x100 ep ideal detector
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Reminder: QCD & Intrinsic k..

m+,K+,p Q°>1.0 GeV® 30x250 ep ideal detector

n+,K+,p Q*>1.0 GeV? 15x100 ep ideal detector

e Full QCD on (std)
pQCD, NO PS
o PSonly

No QCD |

Intrinsic k. shows up most cleanly in the region -0.8<x_<-0.3

0.5

0.4

0.3 m

e Full QCD on (std)
pQCD, NO PS
o PSonly

No QCD |
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kT(rmS) ...... 044GeV(Std) .........................
RTINS ........ LEPT._PHI ................
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x>0 affected by QCD: increased energy & model dependence
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d?oidx ¢dp_ (nb/GeV)

With spectra, still want negative Xx_

-5.0<n<+5.0 (Fiducial Mask) m+,K+,p Q°-1.0 GeV? 15x100 ep

LEPTOPHI QCD on/off
-O.5<xF<-O.45

08 06 -0.

w+Kep  Q*>1.0 GeV? 15x100 ep -0.50<x_<-0.45 ideal det.

s i e Wl

CEFTUFATE =
LEPTOPHI K =
LEPTOPHI k.=
LEPTOPHI k.=
LEPTOPHIk_=
LEPTOPHIk_=
LEPTOPHIk_=
LEPTOPHIk_=
LEPTOPHIk_=
LEPTOPHI K =
LEPTOPHI K =

=
=
=
=
=
=
=
=
=
=
=

044 GeV sid
0.44 GeV noPS
0.44 GeV PSanly
0.44 GeV noQCD
0.88 GeV sid
0.88 GeV noPS
0.88 GeV PSanly
0.88 GeW noQCD

1.3 GaV sid

1.3 GaV noPS

1.3 GaV PSonly
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1
Xg

LEPTOPHI QCD on/off
+O.45<xF<+O.5

T+ Kep  Q°>1.0 GeV® 15x100 ep 0.45<x_<0.50 ideal det.

Poidx deT (nb/GeV)

0

0.5 1
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LEFTOPHI k
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LEPTOPHI k
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LEPTOPHI k
LEPTOPHI k
LEFTOPHI k
LEFTOPHI k_= 1.3 GaV PSonly
LEPTOPHI k= 1.3 GaV noQCD

= 0.44 GeV sid

= 0.44 GaV noPS

= 0.44 GeV FSanly
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=0.88 GeV sid
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Map lab acceptance to HCMS

EMPIRICALLY (Q%>1 GeV?): & for small 0, (relative to p):

XF:_phIab/pbeam(p) pT:pTIab (fOr 9<100mr)

p:xFeynman {KS==1&&(abs(id)==211||abs(id)==321||abs(id)==2212)} ptptVsGamma {KS==1&4&(abs(id)==211||abs{id)==321||absiid)==2212}&&theta<0.1}
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WHY? Because g, ~ 0, so lab- HCMS boost along z
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Key detector requirement!

Large negative x_ means very large p
To get a reasonable p__.....~P-,.. then requires small ©.

P.. (GeV)

p:xFeynman (KS==1&&(abs(id)==211||abs(id)==321||abs(id)}==2212)} prptVsGamma {KS==1&&(abs{id)==211||abs(id}==321 ||abs(id}==2212) &&theta<0.1]
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pT HCMS

The rest is detalls!
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Map lab acceptance to HCMS

So, For fixed small 0 (relative to p):
XF:_phIab/ pbeam(p)

pT:pTIab~phIab*9Iab IMPLIES P~ - (2e _nlabpbeam(p)) Xe

pbeam(p):1OOGeV’ nlab:+5'1:
p.=-1.22 GeV * x_
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Map lab acceptance to HCMS

So, For fixed small 0, Scatterplot for 4.9<n<5.1
15x100 GeV ep, Q2>1GeV?,

with approximate n edges

pivEGamma:sFeyniman [KE==14&abs(id)==211 w—-ﬂﬂ||ahs||d:--2212|£&¢.’9{:ﬁ:ﬂ&=la<5.'&ﬂpl'l'sC'ﬂln'ua-:Q.Dl

pbeam(p):1OOGeV’ nlab:+5'1:
p,~-1.22 GeV * x_ D

AN=4.9
p (approx.)

ptVsGamma
.

Nn=4.0 (approx.)
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Acceptance using MC (LEPTOPHI)

-5.0<n<+5.0 (no RP) n+K+p Q%>1.0GeV? 15x100 ep

gE
G 1.8

1 -08 -06 -04 0 02 04 06 0.8
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How good Is our approximation?

-5.0<n<+5.0 (no RP) n+K+p Q%>1.0GeV? 15x100 ep

gE
G 1.8

|||i|||i|||.| =
-1 08 06 -04 -02

Pycary=100GEV, 0, =+5: p.~-1.348 x_(GeV)
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6 [radian]

Roman Pot Azimuthal Acceptance

For 100 GeV proton beam

Interpolate 0/0 values

From J.H. Lee & make cleaner edges
proton (& T+, _K+)_accept_ance | 1 proton (& :_'r+,K+) acceptance
0_015__ ........... ................ ................ ................ ................ ................ ................ ............... IO.Q 0.015
- -j0-8
—0.7
0.01 S 0.01
o
' o
—0.4 o
0.005 0.005
00 10 20 30 40 50 60 70 80 90 100 00 10 20 30 40 50 60 70 80 90 100
momentum [GeV/c] momentum [GeV/c]

Roman Pot acceptance is ~100% in a specific region of p,0,¢
l.e. most of the fractional acceptance <1 refers to a an azimuthal cut
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Roman Pots in HCMS

-5.0<n<+5.0 (no RP) n+,K+,p Q%>1.0 GeV? 15x100 ep

proton (& n+,K+) acceptance
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HCMS acceptance with Roman Pots

-5.0<n<+5.0 (W/ RP) 7+,K+,p Q%-1.0 GeV? 15x100 ep

100

6 [Leqisu]

2000

""00r 08 08 0F 03 05 OJS 0€ 0S of 00
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What region is “Measurable”

Azimuthally Corrected Acceptance

-5.0<n<+5.0 (! Azim.-corr. RP) n+.K+p Q°>1.0 GeV® 15x100 ep

Acceptance

-5.0<n<+5.0 (w/ RP) m+,K+p Q%1.0GeV2 15x100 ep

f:;\ 2 1
B 1.8 0.9
:'-1.6 0.8
1.4 0.7
1.2 0.6
0.5
0.8 0.4
0.6 0.3
0.4 0.2
0.25 ] 0.1
%108 -06 04 02 0 02 04 06 08 1 °
Xg
Step 1. Step 2:
Map lab acceptance to x_p, Azimuthally correct Roman Pots
for regions with >40mr acceptance
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What region is “Measurable”

Azimuthally Corrected Acceptance

-5.0<n<+5.0 (w/ Azim.-corr. RP} w+.K+,p Q°>1.0 GeV? 15x100 ep

< 2 1
& 1.8 0.9
16 0.8
14 0.7
1.2 0.6
05

0.8 0.4
0.6 0.3
0.4 0.2
0.2/ 0.1

0 0

-1 08 06 04 02 0 02 04 06 038 1

Step 2:
Azimuthally correct Roman Pots
for regions with >40mr acceptance

Measurable region (fiducial)

-5.0<n<+5.0 (Fiducial Mask) m+.K+.p Q°>1.0 GeV? 15x100 ep

-1 08 06 -04 02 0 02 04 06 08 1

Step 3:
Require at least 25% Az.Cor.Acc.
(and x_<0.9)
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5 Schematic Detectors

*|n|<5.4 + RP

*In|<5.0 + RP
* To match RP, we need at least charge

selection to augment HCAL out to nj of 5.
*°In|<4.5 +RP
*°In|<4.0 + RP
*In|<5.0 + NO RP

NOTE: -3 <|n| < +5 is equivalent to -5 < |n| < +5 for our purposes
It just causes an inefficiency (up to 40%) for x_>0

Still “measurable”
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Impact of n acceptance (15x100)

-5.4<n<+5.4 (Fiducial Mask) m+.K+.p Q°=1.0GeV? 15x100 ep -5.0<n<+5.0 (Fiducial Mask) 7+.K+.p Q1.0 GeV? 15x100 ep

S
B o [ S R R |
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F F
-4.0<n<+4.0 (Fiducial Mask) 7+.K+.p Q1.0 GeVv? 15x100 ep -5.0<n<+5.0 (Fiducial Mask, no RP) m+K+p Q1.0 GeV? 15x100 ep
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F

21-May-2015
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% 2
0] 1.8

-5.4<n<+5.4 (Fiducial Mask) 7+.K+.p Q%1.0GeVv? 15x100 ep -5.0<n<+5.0 (Fiducial Mask) 7+.K+.p Q1.0 GeV? 15x100 ep
1 1

< 2
........ 0.9 8 1 -8 0.9
........ 0.8 C'.'.'_1 5

0.7

........ 07

08 06 -04 02 0 02 04 06 08 X1

-0.5<x_<-0.45 unaffected by loss of 5.0<n<5.4
-0.8<x_<-0.75 (better bin) Is affected.
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dPNidx ¢dp_(nb/GeV)

Impact of n acceptance (15x100)

-5.0<n<+5.0 (Fiducial Mask) 7+,K+,p Q%>1.0 GeV® 15x100 ep

-5.4<n<+5.4 (Fiducial Mask) m+K+,p Q7>1.0 GeV® 15x100 ep

-08 06 -04 -02 02 04 06 08 X1
F

n+K+p Q%1.0GeV? 151100 ep -0.80<x <075 -5.4<n<+5.4 W/ RP

LEPTOPHI k.= 0.44 GeV
PYTHIA k.= 0.44 GeV
LEPTOPHI k.= 0.88 GeV
PYTHIA k.= 0.88 GeV
LEPTOPHI k.= 1.3 GeV
PYTHIA k=13 GeV

+ 4+ 5 & o e

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5
P, (GeV|

z # LEPTOPHIk.= 0.44 GeV
0 ®  PYTHIA k;=0.44 GeV
= M LEPTOPHI k.= 0.88 GeV
CEE * o A M PYTHIA k;=0.88 GeV
T2 + LEPTOPHIk = 1.3 GeV
2 $  PYTHIA k;=1.3GeV

% ................

In|<5.0 + RP

0.5 1 1.5 2 2.5 3 3.5 4 4.5 5

IS GOOD!
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Other Energies

30x50 15x100 30x250

-5.0<n<+5.0 (Fiducial Mask) m+,K+,p Q%»1.0 GeV? 30x50 ep -5.0<n<+5.0 (Fiducial Mask) m+K+,p Q%>1.0 GeV? 15x100 ep -5.0<n<+5.0 (Fiducial Mask) 7+,K+,p Q%>1.0 GeV? 30x250 ep

08 -06 -04 -02 02 04 06 08 % - 08 06 04 02 0 02 04 . . - -08 -06 -04 -02 02 04 06

-3.0<n<+4.0 (Fiducial Mask) 7+,K+,p Q%»1.0 GeV? 30x50 ep -3.0<n<+4.0 (Fiducial Mask) m+K+p Q%>1.0 GeV? 15x100 ep -3.0<n<+4.0 (Fiducial Mask) 7+K+,p Q%>1.0 GeV? 30x250 ep

-08 06 -04 02 0 02 04 06
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dPNidx ¢dp_(nb/GeV)

Impact of n acceptance vs. energ

-5.0<n<+5.0 (Fiducial Mask) m+K+,p Q>1.0 GeV® 30x50 ep

08 -06 -04 -02 0

02 04

0.6

0.8 1

XE

n+.K+,p Q°>1.0 GeV® 30x50 ep -0.80<x <-0.75 -5.0<n<+5.0 w/ RP

+ 4+ 5 & o e

LEPTOPHI k.= 0.44 GeV
PYTHIA k.= 0.44 GeV
LEPTOPHI k.= 0.88 GeV
PYTHIA k.= 0.88 GeV
LEPTOPHI k.= 1.3 GeV
PYTHIA kT_ 1.3 GeV

0.5 1 1.5 2

21-May-2015

4 4.5
P, (GeV|

-5.0<n<+5.0 (Fiducial Mask) 7+,K+,p Q%»1.0 GeV® 30x250 ep

04

-1 -08 06 -04 02 O

0.2

0.6

n+K+p Q%>1.0GeV? 304250 ep -0.80<x <-0.75 -5.0<n<+5.0 w/ RP

d?Nidx (dp_(nb/GeV)

In|<5.0 + RP

+ 4+ 5 &S &

LEPTOPHI k= 0.44 GeV
PYTHIA k=044 GeV
LEPTOPHI k.= 0.88 GeV
PYTHIA k.= 0.88 GeV
LEPTOPHI k.= 1.3 GeV
PYTHIA k=1.3GeV

IS OK
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Key Points so far

* In|<5.0 + RP is good enough

- Extending to n<5.4 is not necessary
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Roman Pot Removal

30x50

-5.0<n<+5.0 (Fiducial Mask) m+,K+,p Q%»1.0 GeV? 30x50 ep

08 -06 -04 -02 02 04 06 08

-5.0<n<+5.0 (Fiducial Mask, no RP) m+K+p Q%1.0GeV? 30x50 ep

1

08 -06 -04 02

21-May-2015

15x100

-5.0<n<+5.0 (Fiducial Mask) m+K+,p Q%>1.0 GeV? 15x100 ep

-08 -0.6

04 02 0 02 04 06 08

-5.0<n<+5.0 (Fiducial Mask, no RP) w+K+p Q%1.0GeV: 15x100ep

0.6
0.4
0.2
0

-1

08 -06 -04 02

02 04 06 08

30x250

-5.0<n<+5.0 (Fiducial Mask) 7+,K+,p Q%>1.0 GeV? 30x250 ep

08 -06 04 0.2

02 04 06

-5.0<n<+5.0 (Fiducial Mask, no RP) m+K+p Q%1.0GeV? 30x250 ep

—y
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dszddepT (nb/GeV)

—ry

—ry

Effect of Removing Roman Pots (1)

m+,K,p, @%>1 GeV?, -0.50<x_<-0.45, 1<5.0 + NORP:

o+ K+,p Q%>1.0GeV® 30x50 ep -0.50<x <-0.45 -3.0<n<+5.0 no RP

- o+ IEFTOPHIE = A GV
0 = © PYTHIA Kk =0.44 GeV
C M LEPTOPHIk,= 0.88 GeV
o @ PYTHIA k=088 GeV
+ LEPTOPHIk,= 1.3 GeV
02 L

Reasonable measurement

dszddepT (nb/GeV)

2

10°

10

4+ K+p Q%>1.0GeV? 15x100 ep 0.50<x <-0.45 -5.0<n<+5.0 no RP

+ 85 B S @

LEPTOPHI k= 0.44 GeV
PYTHIA k;=0.44 GeV
LEPTOPHI k.= 0.88 GeV
PYTHIA k= 0.88 GeV
LEPTOPHI k.= 1.3 GeV

OK, but missing the bulk
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—ry

dszddepT (nb/GeV)

Effect of Removing Roman Pots (2)

+,K,p, Q2>1 GeV?,

m+K+p Q°=1.0GeV® 30x50ep -0.50<x <-0.45

-3.0<n<+5.0 no RP

2%

%

{, I

LEPTOPHI k.= 0.44 GeV
PYTHIA k.= 0.44 GeV
LEPTOPHI k.= 0.88 GeV
PYTHIA k.= 0.88 GeV
LEPTOPHI k= 1.3 GeV
PYTHIA k;=1.3 GeV

0 0.5 1 1.5 2

2.5

3 3.5 4

Reasonable measurement

21-May-2015

dszddepT (nb/GeV)

-0.50<x_<-0.45, 1<5.0 + NoRP:

4+ K+p Q%>1.0GeV? 30x250 ep 0.50<x <-0.45 -3.0<n<+5.0 no RP

|
P
I ||I 1
L ([UE]
pllietl e, R
It %

LEPTOPHI k= 0.44 GeV
PYTHIA k;=0.44 GeV
LEPTOPHI k.= 0.88 GeV
PYTHIA k= 0.88 GeV
LEPTOPHI k.= 1.3 GeV
PYTHIA k;=1.3 GeV

0

0.5 1 1.5 2 2.5
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dszddepT (nb/GeV)

Effect of Removing Roman Pots (3)

+,K,p, Q2>1 GeV?,

o+ K+,p Q%>1.0GeV® 30x50 ep -0.80<x <-0.75 -5.0<n<+5.0 no RP

TEET @ LEPTOPHI k= 0.44 GeV
| ® PYTHIA k=044 GeV

M LEPTOPHIk = 0.88 GeV
M PYTHIA k;=0.88 GeV
*
&

PYTHIA ky=1.3 GeV

LEPTOPHI k.= 1.3 GeV

21-May-2015

OK, but missing the bulk

dszddepT (nb/GeV)

4+ K+p Q%>1.0GeV? 15x100 ep 0.80<x <-0.75

-0.80<x_<-0.75, 1<5.0 + NoRP:

-5.0<n<+5.0 no RP

LEPTOPHI k= 0.44 GeV
PYTHIA k;=0.44 GeV
LEPTOPHI k.= 0.88 GeV
PYTHIA k= 0.88 GeV
LEPTOPHI k.= 1.3 GeV
PYTHIA k=13 GeV

WEAK, just the tail

MDB - Intrinsic kT Detector Requirements
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dszddepT (nb/GeV)

Effect of Removing Roman Pots (4)

+,K,p, Q2>1 GeV?,

m+K+p Q°=1.0GeV® 30x50ep -0.80<x <-0.75

-5.0<n<+5.0 no RP

= TEET @ LEPTOPHI k= 0.44 GeV % 10° =5
— ©  PYTHIA k=044 GeV ) -
— M LEPTOPHIk = 0.88 GeV E Z
I M PYTHIA k.=0.88GeV o
(0 + LEPTOPHIk =13 GeV %
$ PYTHIA ky=13GeV 3 10°
FE T S PPN Qb

4+ K+p Q%>1.0GeV? 30x250 ep 0.80<x <-0.75

-0.80<x_<-0.75, 1<5.0 + NoRP:

-3.0<n<+5.0 no RP

LEPTOPHI k= 0.44 GeV
PYTHIA k;=0.44 GeV

LEPTOPHI k.= 0.88 GeV
PYTHIA k= 0.88 GeV
LEPTOPHI k.= 1.3 GeV

OK, but missing the bulk

21-May-2015
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Key Points so far

* |n|<5.0 + RP is good enough

- Extending to n<5.4 is not necessary

 Without Roman Pots:
Result degraded & we lose energy dependence:

- p, = 50 GeV: Still good.
- p, = 100 GeV: Useful, but degraded measurement.
- p, =250 GeV: NO
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Nn<5.0 + RP:

n<4.5 + RP:

n<4.0 + RP:

21-May-2015

15x100 1 acceptance effect
" S -0.5< XF< -0.45

*

G PYTHIA ky=0.44 GeV
W LEPTOPHI k= 0.88 GeV
M PYTHIA ky=088GeV
+
qt:

LEPTOPHI k= 1.3 GeV
PYTHIA ky=1.3GeV

naNfddep' (nb/GeV)

EXCELLENT

|
|
¥
[ A
5 4 45 5
P (GeV)

|
R T JIl L L
o 05 1 1

n+Kep Q%>1.0GeV? 15x100 ep -0.50<x_<0.45 -4.5<1<+4.5 wi RP

:>; ® LEPTOPHIK - 0.44 GeV
%J 10* ©  PYTHIA k;=0.44 GeV
g ¥ LEPTOPHIk = 0.88 GeV
o 0 PYTHIA ;=088 GeV
% +  LEPTOPHIk = 1.3 GeV
kel PYTHIA k;=1.3GeV
Z 10 o = =
10
1
8] | e 1
! ¥
| ; e
1 I O P PN
0 0.5 1 15 2 25 3 35 4 45 5
p_(GeV)
T
n+K+p Q1.0 GeV? 15x100 ep -0.50<x <-0.45 -3.0<n<+4.0 wi RP
:>; ® LEPTOPHIK = 0.44 GeV
% 10° ©  PYTHIA k;=0.44 GeV
g M LEPTOPHIk,=0.88 GeV
o 0 PYTHIA k=088 GeV
% +  LEPTOPHIk,=1.3 GeV
5 PYTHIA k;=1.3GeV
Z 10 2 T =
©
o i WEAK
g
T\H 13 :’TS‘? 1
ki
! TJ
i |
A
| HEHET
R il
AP R MR O 1L 10 O A P
0 05 1 15 2 2.5 3 35

4 5 5
B, (GeV]
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Other Energies

30x50 15x100 30x250

-5.0<n<+5.0 (Fiducial Mask) m+,K+,p Q%»1.0 GeV? 30x50 ep -5.0<n<+5.0 (Fiducial Mask) m+K+,p Q%>1.0 GeV? 15x100 ep -5.0<n<+5.0 (Fiducial Mask) 7+,K+,p Q%>1.0 GeV? 30x250 ep

08 -06 -04 -02 02 04 06 08 % - 08 06 04 02 0 02 04 . . - -08 -06 -04 -02 02 04 06

-3.0<n<+4.0 (Fiducial Mask) 7+,K+,p Q%»1.0 GeV? 30x50 ep -3.0<n<+4.0 (Fiducial Mask) m+K+p Q%>1.0 GeV? 15x100 ep -3.0<n<+4.0 (Fiducial Mask) 7+K+,p Q%>1.0 GeV? 30x250 ep

-08 06 -04 02 0 02 04 06
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Nn<5.0 + RP:

n<4.5 + RP:

n<4.0 + RP:

21-May-2015

% # LEPTOPHIK = 044 GeV — O .' < X < — O 4 .' '?; ® LEPTOPHIk =044 GeV
%J 10° G PYTHIA kp=0.44 GeV " " %J 10* & PYTHIA kp=0.44 GeV
£ ®  LEPTOPHI 88 GeV' £ M LEPTOPHIk = 0.88 GeV
o M PYTHIA k;=0.88 GeV o @ PYTHIA k=088 GeV
< + LEPTOPHIk,= 1.3 GeV 2 + LEPTOPHIk.= 1.3 GeV
kel PYTHIA ky=1.3 GeV kel PYTHIA k= 1.3 GeV
Z 10 i : = Z 10 & = =
B B
10 EXC E L L E N I 10
1 1
d Bl o
I I
| b hdd
1 1 P P S 1 LA P P AP
5 2 25 3 3.5 4 45 5 3 35 4.5 5
p_(GeV) p, (GeV)
T T
n+Kep Q1.0 GeV? 15x100 ep -0.50<x_<-0.45 -4.5<11<+4.5 wi RP a+K+p Q°1.0GeV? 30x50 ep 0.50<x <-0.45 -4.5<ne<+d 5w RP
:>; ® LEPTOPHIK - 0.44 GeV ’?; ® LEPTOPHIK - 0.44 GeV
9 10° ©  PYTHIA kp=0.44 GeV g 10° O PYTHIA k=044 GeV
g ¥ LEPTOPHIk = 0.88 GeV £ ®  LEPTOPHI k= 0.88 GeV
o @ PYTHIA k=088 GeV o M PYTHIA k;=0.88GeV
% +  LEPTOPHIk,= 1.3 GeV % + LEPTOPHI
kel PYTHIA k;=1.3GeV ) PYTHIA k=13 GeV
Z 10 o = = Z 107 & L =
10 | 10
1 I 1
‘H 1l i)
¥ |
| ; e L1
1 I O P PN Al
2 25 3 35 4 45 5 3 35 5 5
p_ (GeV) p_(GeY)
T T
n+K+p Q1.0 GeV? 15x100 ep -0.50<x_<0.45 -3.0<1<+4.0 wi RP m+K+p Q>1.0GeV? 30x50 ep 0.50<x <-0.45 -4.0<1ic+4.0 W RP
:>; ® LEPTOPHIk = 0.44 GeV %‘ # LEPTOPHIk = 0.44 GeV
g 10° @ PYTHIA ;=044 GeV © ¢ G PYTHIA k;=044 GeV
g M LEPTOPHIk,=0.88 GeV E W LEPTOPHIk = 0.88 GeV
o @ PYTHIA k;=088GeV o M  PYTHIA k=088 GeV
S“ +  LEPTOPHIk,= 1.3 GeV 3& 4+ LEPTOPHI k.= 1.3 GeV
5 PYTHIA k;=1.3GeV ] -
S 4 o o = ¢ PYTHIA k=13 GeV
© 5
10 W EA K : K’ 10
1 ut no peak |
; 1
. %
35 3

15x100 compared to 30x50

s+ Kep Q%>1.0GeV? 15x100 ep “0.50<x <045 -5.0<n<+5.0 w/ AP

15

4 45 5
B, (GeV]

m+K+,p Q%>1.0GeV? 30x50 ep -0.50<x <-0.45 -5.0<n<+5.0 W/ RP
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15x100 compared to 30x50

s+ Kep Q%>1.0GeV? 15x100 ep -0.80<x <075 -5.0<n<+5.0 w/ AP 7+ K+p Q°1.0GeV? 30x50 ep -0.80<x <-0.75 -5.0<n<+5.0 w/ RP
% : # LEPTOPHIK = 044 GeV — < X < — '?; ® LEPTOPHIk =044 GeV
g O PYTHIA ;=044 GeV u " g ®  PYTHIA k;=0.44 GeV
£ ®  LEPTOPHI 88 GeV' £ | M LEPTOPHIk = 0.88 GeV
o M PYTHIA k;=0.88 GeV o 9 @ PYTHIA k=088 GeV
< + LEPTOPHIk = 1.3 GeV S + LEPTOPHIk = 1.3 GeV
<5 0 + RPI g ¢ PYTHIA k;=13GeV g ¢ PYTHIA k;=1.3GeV
[ ] L] % & %
" . * dﬁ% S O L I D O K "
o - T
i
s }
‘“ { # |
1 T LT But no peakw
E S
I I THIF
! a1
b 4
15 2 25 3 3.5 4 45 5 35 4 4.5
p_(GeV) p, (GeV)
T T
n+Kep Q1.0 GeV? 15x100 ep -0.80<x_<-0.75 -4.5<1<+4.5 wi RP a+K+p Q°1.0GeV? 30x50 ep 0.80<x <-0.75 -4.5<ne+d 5w RP
:>; ® LEPTOPHIK - 0.44 GeV ’?; ® LEPTOPHIK - 0.44 GeV
<4 5 + RP " %’ O PYTHIA k;=0.44 GeV %J @ PYTHIA k=044 GeV
[ ] [ ] = ¥ LEPTOPHIk = 0.88 GeV £ ®  LEPTOPHI k= 0.88 GeV
o @ PYTHIA k=088 GeV o M PYTHIA k;=0.88GeV
EMO? + LEPTOPHIk.=1.3 GeV 31102 + LEPTOPHI
g 4 PYTHIA k;=13GeV g ¢ PYTHIA k=13 GeV
! e OK *
10 e 3 0
T4
\
1- &
S Ut NO pea
pllig T
1 1l 1 % 1
3% L
il TH T
a0
[ § H
<4.0 + RP: il
PN AT PRI ST I I 1 2 O 1L 1 Y PP A L 10 RN I N AP
n L] L] 0 0.5 1 15 2 25 3 35 4 45 5 0 05 1 35 4 4.5 5
p_ (GeV) p_(GeV)
T T
n+K+p Q1.0 GeV? 15x100 ep -0.80<x_<0.75 -4.0<1<+4.0 wi RP a+K+p Q°1.0GeV? 30x50 ep 0.80<x <-0.75 -4.0<ne<+d.0w/ RP
:>; ® LEPTOPHIK = 0.44 GeV ’?; @ LEPTOPHIK - 0.44 GeV
g @ PYTHIA ;=044 GeV g O PYTHIA k=044 GeV
g M LEPTOPHIk,=0.88 GeV £ ®  LEPTOPHI k= 0.88 GeV
o @ PYTHIA k;=088GeV o M PYTHIA k;=0.88GeV
Sum? + LEPTOPHIk;=1.3 GeV 31102 + LEPTOPHI 3GeV
g 4 PYTHIA k;=13GeV g ¢ PYTHIA k=13 GeV
© B
. WEAK
1 % 1
i
|
LI b,
0 05 1 15 2 25 3 35 4 4.5 5

35 4 45 5
P, (GeV) P (GeV)

21-May-2015 MDB - Intrinsic kT Detector Requirements 34



O 5<X < O 45 30X250 I eSUItS -O 8<X <'O ;5
- - " u
] F ] F
a+Kep QP10 GeV’ 30x250 ep -0.80<x <-0.75 -5.0<n<+5.0 w/ AP T+ Kep Q1.0 Gev? 30x250 ep -0.50<x <0.45 5.0<n<+5.0 w! RP
% 10° @ LEPTOPHIk = 0.44 GeV % C ® LEPTOPHIK - 0.44 GeV
S F O PYTHIA ;=044 GeV g ®  PYTHIA k;=0.44 GeV
2 L ®  LEPTOPHI 88 GeV' g1 M LEPTOPHIk = 0.88 GeV
e M PYTHIA k=088 GeV - 0 PYTHIA k;=0.88GeV
< + LEPTOPHIk = 1.3 GeV o + LEPTOPHIk = 1.3 GeV
<5 0 + RP L] 5107 : 7 ¢ PYTHIA k;=13GeV kel ¢ PYTHIA k;=1.3GeV
z z
u u © % 102 %
Y b 9 i
10 ]
: T 10 %
+ ‘\ i oL %S
it T
i 0
J 1
! , %
| f P A
L I | adintin <l |
I {1 4 by
I Al LT
1 L PRI I [ P L Ly Ll | I ' L 1 T T AT I |11 PN 1l 1 11 T ) T
0 05 1 15 2 25 3 3.5 4 45 5 0 05 1 15 2 25 4.5 5
p_(GeV) p_(GeV)
T T
n+Kep GP>1.0GeV’ 30x250 ep-0.80<x <-0.75 -4.5<n<+4.5 wi RP TKep Q1.0 GeV? 30x250 ep-0.50<x <045 -4.5<n<+d.5 wl RP
:>; 10 ® LEPTOPHIK - 0.44 GeV ’?; ® LEPTOPHIK - 0.44 GeV
S F ®  PYTHIA k;=0.44 GeV g O PYTHIA k=044 GeV
2 L ¥ LEPTOPHIk = 0.88 GeV g1 ®  LEPTOPHI k= 0.88 GeV
o e 0 PYTHIA ;=088 GeV - M PYTHIA k;=0.88GeV
q +  LEPTOPHIk = 1.3 GeV ° + LEPTOPHI
u 510 PYTHIA ky=13GeV ) B PYTHIA k;= 13 GeV
g k2 1=1.3Ge s ¢ 1= 13Ge!
u L ] o - 10
\ But no tail QK
10 3
: 10
i - it
| But no tail
1
1 %
1
H
| %T
YN I It (| O A i B i MR A A W S O 1
0 0.5 1 45 5 3 3 5 5
p, (GeV) p, (GeV)
w+Kep GP>1.0GeV’ 30x250 ep-0.80<x <-0.75 -4.0<n<+4.0 w/ RP 7eKep Q1.0 GeV? 30x250 ep-0.50<x <045 -3.0an<+4.0wl AP
:>; 10° ® LEPTOPHIK = 0.44 GeV '?‘: # LEPTOPHIk = 0.44 GeV
g F @ PYTHIA ;=044 GeV o G PYTHIA k;=044 GeV
€ L M LEPTOPHIk,=0.88 GeV 2 W LEPTOPHIk = 0.88 GeV
o @ 0 PYTHIA k=088 GeV o M PYTHIA k;=0.88 GeV
S“ +  LEPTOPHIk,= 1.3 GeV 3& 4+ LEPTOPHI k.= 1.3 GeV
<4 0 + RP [ ] g 10° 4 PYTHIA k=13 GeV 3 3 ¢ PYTHIA ky=13GeV
u L % . ; - b 10¢?
| But no tail ok
10
. ) 0
+ B t t i I ‘
ut no tal |
1
1
|
I
|
IO IO It O O ) B SR A W
1 I 3 4 ) 05 1 15 2 25 3 35 5

45 5
p, (GeV) P, (Gev)
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Key Points so far

* In|<5.0 + RP is good enough

- Extending to n<5.4 is not necessary

* Without Roman Pots:
Result degraded & we lose energy dependence

* In|<4.5 + RP is inferior, but still useful
- Similiarly with |n|<4.0 + RP
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Combining Equivalent Energies

-5.0<n<+5.0 (Fiducial Mask) 7+K+,p Q%1.0GeV® 15x100 ep

;2
& 1.8

08 -06 -04 -02

-5.0<n<+5.0 (Fiducial Mask) 7+K+,p Q>1.0 GeV® 30x50 ep

-1 -08 06 -04 -02

21-May-2015

0

........ R In|<5 + RP

........ 08
........ _07

15x100 B | Note: 15x100 = 30x50 (same s!)

0

02 04 06 038

........ . -5.0<1j<+5.0 (Fiducial Mask) m+K+p Q%=1.0 GeV® 15x100 & 30x50 ep

- REALLY GOOD COVERAGE!
Also great systematic check!
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Combining Equivalent Energies

-4 5<n<+4.5 (Fiducial Mask) 7+K+,p Q%1.0GeV® 15x100 ep

S 2 ‘
5 1o R NS I _ |n|<45 + RP
Q_'_'l.B; ........ .

g N N Note: 15x100 = 30x50 (same s!)

IO oo oo s oceoo s cceeEpeoczoo [ . -4.5<nj<+4.5 (Fiducial Mask) m+K+p Q%=1.0 GeV® 15x100 & 30x50 ep
................ E
-1 08 -06 04 -02 0O 02 04 06 08 1
Xg
-4.5<n<+4.5 (Fiducial Mask) 7+K+,p Q>1.0 GeV® 30x50 ep

S
D o [ R S R R
O
“;,_ ______

¥ Still GOOD COVERAGE

-1 -08 -06 04 02 0 02 04 06 08 X1
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Combining Equivalent Energies

-4.0<n<+4.0 (Fiducial Mask) 7+K+,p Q%1.0GeV® 15x100 ep

S 2F 1
& i = _ |T] | < 4 + R P
Q_'_'l.B; ........ .
g N N Note: 15x100 = 30x50 (same s!)
........ . -4.0=1j<+4.0 (Fiducial Mask) m+K+p Q%1.0 GeV? 15100 & 30x50 ep
.......................... E
1 08 -06 -04 -02 0 02 04 06 08 1 =
Xg -
- , -3.0<n<+4.0 (Fiducial Mask) 7n+K+,p Q%>1.0 GeV® 30x50 ep 1 % Overlaid
8 18 e 09 E
:'_1.6 .. SO OSSN NSSESSIVSUSIN  WHSUSSOSSOUSoOn: SSSSSSSSUSAR SWSSSSSSSSAD SOSUUSUNUSIS: NUSSSSSSSUSUS NUUNMNSUAON - SO ...

Ef‘; _________ B Still OK COVERAGE

o5

-08 06 04 02 0 02 04

06 08 1
X

21-May-2015 MDB - Intrinsic kT Detector Requirements 39



Summary

* In|<5.0 + RP is good enough

- Extending to n<5.4 is not necessary

* Without Roman Pots:
Result degraded & we lose energy dependence

* In|<4.5 + RP is inferior, but still useful
— Similiarly with |n|<4.0 + RP
 Combining 15x100 & 30x50 is REALLY GOOD
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